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ABSTRACT

Mangrove and related ecosystems, 1:e. salt marshes ind seagiass beds are unique in character
die (o their location it the latd-sea intetface. Unlike most terrestrial ecosystems, then
ccological functions which result from the numerous  comples inteldctions  between
seasyslem  components,  have proven o coninbute to the maintenance of secondary
productivity in the adjucent waters, on whith a considerable proportion of rural human
communities are-dependent.

The often ubserved sociul inefficiency in mangrove and associsted resource use, ix conmtected
1o the faet that they are multitunctional and that under heavy utilization pressure. expecially
with the presently operating market forees, some of the multiple uses conflict with each ather.
The major conflicts anse {rom the diversion of natural resources from sustenance needs to
‘eveloprent’ mterventions, which ure primarily mmed at commercial exploitation of mtural
resources. This situation which supedficially perceived a8 a conllict, between coimmiercial
ifiterests and people's survival, 15 analyzed as an ecological conflict resulted from diversion of
resources. from matural eConomty of the ecologicul processes Lo resource-intensive market
eCOnmny.

INTRODUCTION

Mungrove forest products are primsarily used tor subsistence purposes in the form of firewand,
Tight (imber 1o construct roofs, Ashing gear such s fish traps, kraals. brosh parks and as
wunbark. Minor plant products ure used as medicines, beverages and vegetables.

A vanety of aguatic organisms are caught from mangrove habitats for food and they comprise
inly finfish, shrimps, crabs, molluses and seaweeds (algae). A himited number of fish and
shellfish are collected for ornamental purposes and most of them are exported.

Bésides, due to desirable qualittes rendered to mangrove wreis through s unigue location 15
frequently used for aguaculire. especially shrimp farming for which intake of saline water
froms natural waterways as well as discharge of effluents back to the natural waters is
exsential.. As 4 resilt mangrove land is considered a valuable resource thut could be
developed for brackishwater aquaculture. Mangrove and salt marsh areas are also converted 1o
salt pans.

Mangrove Ecology and Economy of Mangrove Processes

Mangrove nssoctited components become economie resources for Man as i result of the
interactions that they pérform with other ¢omponents, both bioue and abiotie. In the
eeosystems. Ecologicul processes therefore underpin the livelihoods of a considerable
proporion of the rurdl communiiies.



Above-Grpund Primary Productivity

Mungroves ure ranked among the most productive ecosystems in the world, where net
primary productivity (NPP) ranges from 3002000 g carbon fixed per m™ per year (Mann,
1982), The annual rite of NP ol the riverine mangals o Puttalany ldeocm and - Duoch bay
have been reported w be 1208 g.l11: while that of the lagoon fringing muangals 1o be 694 ¢ m°
(Amarasinghe and Balisubramaniam 9921 NPP is a collective tmpression of pot above-
ground: primary productivity  and net below-ground primary productivity. The former s
represented by the Ntter productivity, ve amount of htter Fillen on o umt aren of the Torest
floor 1 a umit time. and increase of hiomass stored in the plant. Decomposition of litter
contributes 1o the pool of organie matter, both particulate and dissolved tha s availiuble 1o
the food webs of these waters

Litter Production, Decompoyition and Secondary Productivity,

Onee decomposed. lier generntes particelate organie: mater (POM) or dewios and he
dissolved organic matter (DOM). Understanding  the Titter dynamics ol an inter-tidal
ecosystem such as mangroves is of greal importance (o comprehend the ecological role that
they play in maintaining the secondary productivity (which i1s mamfested through fisheries) of
the adjacent waters. The global mangrove hitter production values range from: | 2 i h-l

for scrub mangroves in South Florida (Snedaker and Brown, 1981) 1o 23.4 1 h.i yr ftu i}
managed mangrove forest in Malaysia (Ong er al, 1982).

The average annual rate of litterfall reported for @ riverine mangal in Dawch bay is 381 hu !

| : . | |
yr - while thut for the lagoon fringing mungalas i the same coastul arew 15 4.1 L ha yr

(Amarasinghe and Balasubramaniam, 1992)

Microbial action, especially of the fungi degrades the liter i o detritus and DOM which
eventually provide the primary source of energy for the aquanc food web. Mangrove litter
decompaosition studies in Negombo' lagoon have shown higher leaf litter degradanon rates
during the rainy scason than in the dry season and that one fourth of the leal litter of
Rhizaphora mucronata, the dominant species in this mangal has been observed to turn in o
POM (detritus) while the remaming three fourtlis were converied into DOM,

Primary productivity, onee converted to POM and DOM provides basic source of energy for
the aguatic food webs in these coastal waters. It has been reported that great sbundance of
biomass and diversity of finfish and crustaceans oceur in recently cul mangrove areas where
plenty of detritus is available. Moreover, Penaews semisiuleatus and Metdpenaeus elegans
have been observed particularly attracted to detritus-rich areas in Negombo lagoon. (Pinto and
Punchibewa, 1993), This substuntiates the observations of Moetosubroto and Nagmin (19771
in Indonesian mangrove areas, where commercial shrimp catches have shown a positive
correlation with the extent of mangals adjacent (o the coastal waters.

Habitat value

Tree canopies, masses of aerial roots, i.e. pneumatophores, prap, stilt and knee rools as well
as buttresses, muddy substrates and associated creeks, puddles and small water holes offer
numerous habitat opportunities lor & wide range of invertebratés and fish. A study in the
mangrove ecosystems in Chilaw lagoon has shown that the abundunce of three shnimp species
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wis positively correlated with the structural diversity of thie adjacent mangrove stands
Clavastunderd et al, 19961, lovestgutions made in Florida have shown the nursery value of the
nungrove prop rool complex for juvenile spiny lobster, Panulivuy argus { Olsen and Koblie,
1975: Latile: 1977) High divernty has been reported among-aquatic organisms in Sri Lankan
migngrove dreas (D¢ Silva and De Sitva, 1984 Dayaratna er al, 1995; Punchihewa, 1991:
Pinta and Pupchihewa, 1993)

Shoreline Stabilization

Siedaker (1978) states on the widespread  nusconception  about mangroves  and
sedimentation,

“One of the most popular myths associaied with mangroves is the belief that hy virtue
of their growth and finctioning, they cause land 1o be formed seawdrd, ulong u horizontal
plane and elevated i the vertical plane. Ostensibly, this s supposed 1o occur us a result of
mingrave prop roots and pm,umulbphun;u catching passing debris and sediment and
preliminary sequestering them in place

Obsérvations often reved] that mangroves tend to track the local pattern of erosion und
accretion; although they possess the ahility to stabilize, after colonizing the newly formed
shouls of embankments. For instance, retreating mangrove shorelimes can be observed in some
localities on the western shoreline of the lagoon which subjects 1 strong wave action darng
the south west monsoon: Apparently mangrove shorelines in the northern end of Negombo
lagoon are purely artefucts. resitlted by the cultivation of mungroves on the newly formed
riud flats by the brush park fisherman.

Mangrove function as sediment stabilize has been well documented (Odum er af, 1982,
Carton. 1974). The current view 1s that mangroves do not function as * land builders' but
as 'stabilizers’ of sediment thut has been deposited largely by geomorphological
processes (Odum  er al, 19823 Tt has also shown that stabilization of sediment is possible
anly whese relatively calim waters prevail (Gill, 1970; Savage, 1972: Teas. 1977)

This ability of mangroves 1s used by the villagers around Negombo lagoon and Bentota
estuary to protect their land from erosion, In Ncgnm'['m lagoon, Rhizophora sp. wre plumed
dense rows or hedees o hold the fill matenials in newly reelaimed peripheral areas of the
Ligoon,

Economy of Ecological Procesyes

As products are produced in a factory through & net work of production processes, natural
resolirces 100 are produced und reproduced ' ecosystems through an immensely complex
network of ecological processes. Production is an integral part of the economy of these natural
processes. All these products however. may not be marketed a5 in an industrial production
system. For instance, though mangrove derived detritus, a product of the complex ecological
processes such as ph-::-tmynlhe-.h and decomposition provide the basic energy saurce for the
aquatic food webs, sinee it is not directly used by the humuns, has no exchange vahue in the
comventional market. Although these processes are essential [or the maihtendnce of secondary
prodductivity or fishenes. in the present development economics scenario they are given a zero
value or an undeiestimation, in erms of production of marketable products. Consequently
.mangrove areas which accommadate  and facilitate these processes are converted (0 areas
such @8 squactliure ponds that produce marketable products such as shrienpy winch ' can
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genvrate high monetary returns. Inability of the current ¢coromic ponciples i fenlizing the
value of naural resources and processes is called marker Failure” and il lewds (o depletion of
the: natural stock of resowrees which inctum alfect Man's economc activities wnd thus Tus
general Hving standards.

Human Dependence on Mangrove resources,

Humans depend on mangrove resource base | as on any other natural resource) either 1
SUKtain @ survivil economy or W osupport 4 market econenny, depending on the intensity and
mode of resource extraction

The Survival Economy

Survival economy gives luman societies  the material basis of survival by detiving
livelihoods directly from nature thraugh self-provisioing mechanisms, Sustenance and basic
needs satisfaction  are the orgamzing pnnciples of natural resource use in' this economy,
Unlike 1w i prarket ceonomy where prolit and capital sccumulation are the primanly objectives
ol resource use. Survival of human societies i orurl areas of Sri Lanka largely depend on
drect utilizanon of  common natural  resources such as those i ligoons, estuarics. and
MANgrove areas

Survival economies and Mangrove Resources

More than 40000 Dsher families dertve their livelihood exclusively through fishing in
lagoons and estuaries which are assocrated with mangroves, salts marshes and seagrass beds
tDayaratne e gl 1993). Therr fishing methods are simple and therefore are less capitul-
mtensive . The yield lower than that from mechanized commercinl fisheries. The anmual catch
trom Puttalum lagoon, the largest mangrove / scagrass system on the north western coast has-
been estimated as 4526mt while that in Munde! Jake is 591mt in 199001991 (Dayarutne of al,
1995}

Studies have revenled that Human comimunities which depend most on mangrove rosolrees
live in rural coastal areas where economic development is seanty. Commumities arcund M
Oya estuary in Puttalam lagoon, around Pambala in Chilaw Jagoon und iu isolited localities
in Negamboo lagoon largely depend on the mungrove resource base for their subsistence.
Fishing i mangrove waters, selling mangrove firewood and mangrove 1wigs and branches (or
‘brush park” fishermin, collecting shells Tor lime production and fish (rade are the ajol
livelihoods of the members of these societies (Amarasinghe and Livanage, 1996). The extent
of community dependence on mangrove resource base may be governad besides other fuctors,
by the extent of the mangaly, employment opportunities availuble in the ares and level of
education received by the community members

Conflict Uses of Mangrove Resource Base

Conflicts are imevitable when a number of groups of resource users with conflicting  interests
compete for the resource base Subsistence users conflict with: ccononue develupers whe
extract lurge quantities of resources for profit. This is evident also with mangrove fesources,
s moany resource system.Although the greatest dependence of human societies on Mmangrove
resources has been recorded from the eastern shore of Puttalam lagoon around Mi Oy
estiary, the highest decline of mangals (43 85%) and salt marshes (53.2%) 100 has been
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ubscryved in the sume area, over the perod from 1981-1992 (Amarasinghe and Perers; 1996,
Fable 1 presents the chunge tn the extent of mangals and salt marshes in' this: estuarine
LCosyELem,

Table ©: Chunge m mungrove und salt mursh cover around Puttalam lagoon and Dutch By
from 198 1- 1992, (Amarasinghe and Perera, 1996)

Mangrove Extent/iha) Splt Marsh Extent (ha

Aren 1981 T2 change 1] 1992 Tt

hin G hia &
[Purtali e

l [tigennom

Eastemm st B20a i63.9 -165:5 s 10510 4704 S¥00 551
Woestorn shire 34n0 2483 AT N -IH3 Kh Ry e h 1536 A
Tinni 1785 742 «4f1 1 -19.2 [d434.8 TH7 T3q2 S1.20)
Dutch tay gl | 2740 | =300 99 705 7113 10 |«
Towl Extem | 14790 | o882 | “o1a | <332 | 1sns2 | 7720 | 7332 | amx

Investgations using senal photogriphs reveal that the highest density of shrimp farms occur
at the Mi Oya estuary. indicating the reason for the decline of these inter-tidal ecosystems
(Amarasinghe and  Pahalawattanrachehl, 1996). Besides, increasing extent of salt puns
constricted in salt mirsh areas too has contributed (o the wotal decline of these econystems. In
1488, Juyasinghe and De Silva reported thut approximately 345 of the mungrove and sult
inrsh i the North Western Province has been destroyed 1o consiruet shrimp ponds

Although sttsues on change in {ishv shellfish catches from estuanne waters where shivimip
farms are in operation are not available, anecdotal evidence indicate that declining harvests
affect the socio-ceonomic status of the subsistence: fishermen. Records are also availuble
(Core et al, 1995) to show that some cosstil waters such as Dulch Canal where high shejmp
pond densities oecur, are polluted with firm effluents. This has been recognized as the prime
cause of contignous shrimp: discase outbreaks thut the Sri Lankan  shiimp mdustry has
confronted recently, resulting in massive monetary losses. Diversion of more resources from
the natural stock to support the market economy of commodity transaction has therefore not
only deprived the survival economies with their béar minimum resodree requirements. bul
alsor has hampered the natral economy or the economy of ecological processes that brings
ahout a negative effect on the market economy it self and eventually o total ecological and
economic disaster,

Management Implications

Mangrove and associated ecosystems are multifunctional and they provide direct and indivec
benelits as well as environmental services W a cross section of the society, from millionatres
who  venture on large-scale shnmp furms and caler to the market economy 1o the
marginilized artisunal fisherfolk who contribute to a subsistence economy. Besides, these
economies. lave their own natural econemies, on the production of which the market and
subsistence economies: are essentially dependent. Therefore, due  consideriation should
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necessurily be given 1o the environments” capacity on mauntaning 15 ezologionl processes
and thus hfe-supporting ability

Resource-tise confhets mdidite the anbalinces of resobree diversion between. marker and
stibsistence economies, They also provide evidence as to the level of impovenshment in the
mutural economy. and io ey indicate the level of degradaton off the natural renewability of
these resolirces and {ts capacity to support sibsistence and market cconomipes.

Apart from direct habitat improveidit and pollution prevention ( o abatenient), ccological
interventions in favour of the deprived. survival economies therefore can theoretically
vontribute 1o improve the situation as they indirectly allow the natuwra] economy (o resiore the
ecologicul prdeesses al a productive level.
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